A role of the C-terminal extension of the photosystem II D1 protein in sensitivity of the cyanobacterium Synechocystis PCC 6803 to photoinhibition.
The D1 protein, a key protein subunit of Photosystem II complex (PSII), is synthesised as a precursor (pD1) with a carboxyl-terminal extension. In the cyanobacterium Synechocystis sp. PCC 6803, this extension consists of 16 amino acid residues and it is cleaved by a specific protease in two putative steps with the final cleavage after the residue Ala344. In order to define the importance of the extension for the functioning of PSII, we constructed and characterized several site-directed mutants of Synechocystis that differ in the length and amino acid sequence of this extension. The mutant lacking the entire C-terminal extension exhibited slightly increased sensitivity to photoinhibition. Analysis of the PSII assembly in the mutant by the blue-native electrophoresis in combination with radioactive labelling revealed an increased level of the unassembled D1 protein in this strain. Replacement of the amino acid residue Asn359 by His or Asp also led to the higher vulnerability to photoinhibition of both mutants. In the Asn359His mutant, this vulnerability was accompanied by an increased level of the PSII core lacking CP43 indicating limitation of the repair cycle in the CP43 reassembly step.